Heat shock protein 70 (HSP 70) plays a vital role by bestowing cytoprotection against diverse kinds of stresses. The ubiquitous HSP 70 proteins are the most abundant and temperature sensitive among all the HSPs. The present paper has characterized HSP70-1 cDNA in goat (Capra hircus). Total RNA isolated from goat peripheral blood mononuclear cells was reverse transcribed to cDNA that was used for amplification of HSP 70-1 gene. PCR product (1926 bp) was cloned in pGEM-T easy vector and sequenced. Sequence analysis revealed 1926-bp-long open reading frame of HSP 70-1 gene encoding 641 amino acids in goat, as reported in cattle. At nucleotide level, goat HSP 70-1 was found to be 96-99% similar to that of sheep (partial), cattle, and buffalo whereas the similarity at amino acid level was 95-100%. Nonsynonymous substitutions exceeding synonymous substitutions indicate the evolution of this protein through positive selection among domestic animals. Goat and sheep appear to have diverged from a common ancestor in phylogenetic analysis. Predicted protein structures of goat HSP 70 protein obtained from deduced amino acid sequence indicated that the functional amino acids involved in chaperoning through ATPase hydrolytic cycle and in uncoating of clathrin coated vesicles are highly conserved.
Introduction
Ritossa in 1962 [1] first observed cellular stress response in Drosophila busckii salivary glands which were exposed to high temperature. Heat shock genes are activated when cells are exposed to stress stimuli and form heat shock proteins [2] . Heat shock proteins family consists of many proteins which are classified as HSP 110, HSP 100, HSP 90, HSP70, HSP 60, HSP 40, HSP 10, and small HSP families [3] . Among HSPs, heat shock protein 70 (HSP70) is an essential molecular chaperone of primary importance to all mammalian cells. HSP70 gene family in bovines includes HSP70-1, HSP70-2, HSP70-3, and HSP70-4 gene. HSP70-1 is an intronless gene located on chromosome 23 of bovine (BTA 23) and has 1926 nucleotides. HSP70 is well reported to protect cells, tissues, and organs from stress [4] by promoting the folding of nascent polypeptides and by correcting the misfolding of denatured proteins. Heat shock-induced-HSP70 expression has a role in the antiapoptotic pathway [5] .
Goat (Capra hircus) is one of the oldest domesticated species which was found in the Indian subcontinent since 9000 B.C.E. [6] . Goat rearing is an important economic and social activity for resource-limited farmers of developing countries like India. Among the domestic ruminant species, goats are less susceptible to environmental stress as they possess water conservation capability, higher sweating rate, lower basal metabolism, higher respiration rate, higher skin temperature, and constant heart rate and cardiac output [7] . But in Indian conditions goats usually left for grazing during day time are prone to heat stress due to high ambient temperature which could adversely affect their productivity and energy efficiency. Restriction fragment length polymorphism (RFLP) analysis in goat revealed the location of HSP70 genes within the major histocompatibility complex class I [8] . Similar to bovines, goats also possess four HSP70 genes out of which HSP70-3 gene sequence in Shiba goat has been characterized by Luengrattana and coworkers [9] . The spontaneous expression of HSP70 protein is mainly due to the transcription of the major gene, HSP70-1 [10] . Scanty reports are available regarding the role of HSP70 during heat stress in goat, and HSP70-1 gene has not been characterized in this species. The characterization of HSP70-1 gene will be helpful for deriving phylogenic relationship among different species and for determining expression and identifying new functions among the related species. Considering the importance of HSP70-1 gene in conferring thermotolerance, present paper reports its characterization in goat and its comparison with that of other farm animals. • C for 1 min, annealing at 49
Materials and Methods
• C for 45 sec, and extension at 72
• C for 2.20 min, followed by a final extension at 72
• C for 10 min.
cDNA Cloning and Sequencing. PCR amplicons verified
by 1% agarose gel electrophoresis were purified from gel using Gel extraction kit (Qiagen GmbH, Hilden, Germany) and ligated into pGEM-T easy cloning vector (Promega, Madison, WI, USA) following manufacturers' instructions. The 10 μL of ligated product was directly added to 200 μL competent cells, and heat shock was given at 42
• C for 45 sec. in a water bath, and cells were then immediately transferred on chilled ice for 5 min., and SOC was added. The bacterial culture was pelleted and plated on LB agar plate containing Ampicillin (100 mg/mL) added to agar plate @1 : 1000, IPTG (200 mg/mL) and X-Gal (20 mg/mL) for blue-white screening. Plasmid isolation from overnightgrown culture was done by alkaline lysis method [12] with little modification as described by Sambrook and Russell [13] . Recombinant plasmids were characterized by PCR using gene-specific primers and restriction enzyme digestion based on reported nucleotide sequence for cattle. The enzyme Bsr I (MBI Fermentas, USA) was used for restriction analysis of amplified PCR product, EcoR I (MBI Fermentas, USA) for fragment release, whereas Sac I (MBI Fermentas, USA) and Pst I (MBI Fermentas, USA) for insert characterization. HSP70-1 gene fragment insert in recombinant plasmid was sequenced using M13 Forward and Reverse primer pair by primer walking using an automated DNA sequencer (Chromous Biotech, Bangalore).
Sequence Analysis.
The nucleotide sequence so obtained was analyzed for protein translation, sequence alignments, and contigs comparisons by DNASTAR Version 4.0, Inc., USA. Phylogenetic tree based on the evolutionary distances was constructed from nucleotide sequences using MEGA 4 software. Based on the nucleic acid alignment, the number of synonymous substitution per synonymous site (dS) and number of nonsynonymous substitution per nonsynonymous sites (dN) were estimated, and neutral (dS = dN), positive (dN > dS), or purifying (dN < dS) selections were tested with a codon-based Z test using Nei Gojobori method. Novel sequence was submitted to the NCBI Genbank and accession number was obtained which 1 is available in public domain now. Goat HSP70 protein structure was predicted by the Simple Modular Architecture Research Tool (SMART)(http://smart.embl-heidelberg.de/).
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Results and Discussion
Characterization of HSP70-1 Gene.
The concentration of RNA was checked by analyzing OD260 /OD280 ratio which was found in the range of 1.8-1.9 indicated the purity of the RNA, and the yield was obtained in range of 3.5-3.9 size were observed thus confirming the right orientation of inserted gene in vector. The results indicate that goat HSP70-1 nucleotide and deduced amino acid sequence is highly conserved across the species. Pelham [16] reported that HSP proteins are highly conserved both in protein coding sequence and in regulatory sequence. Gutierrez and Guerriero [14] found that amino acid sequences 9-16 and 131-139 were highly conserved in the HSP70 family of proteins. In goat HSP70, amino acid threonine replaced isoleucine at position 9, and sequence from 10-16 and 131-139 was found to be conserved. Morimoto et al. [17] characterized chicken HSP70 gene and found that chicken HSP70 cDNA sequence and deduced amino acid sequence is 80% identical to human, HSP70 cDNA sequence and deduced amino acid sequence, whereas 73% identical to Drosophila HSP70 cDNA sequence and 71% identical to Drosophila HSP70 amino acid sequence. The amino acid sequence of HSP70 gene in canine showed 90%-95% sequence similarity with bovine, human, and mouse HSP70 proteins [18] .
Phylogenetic Analysis.
Based on the nucleic acid sequences of HSP70-1 full length ORF, phylogenetic tree was drawn by Mega 4.0 [19] considering 1,000 bootstrap values (Figure 3) . It was found that ruminants and monogastrics are derived from different clusters according to their closer evolutionary relationship. Among ruminants, cattle, buffalo, goat, and sheep might have evolved from a common ancestor; pig positioned in between and diverged early from the bovid ancestors. Selection pressure, as determined by codon-based Z test using the Nei Gojobori method, revealed that at 5% level of significance, dN is substantially greater than dS. Thus, HSP70 might have evolved by positive selection (dN > dS) among these species. Goat and sheep HSP70-1 gene showed identical lineage. However, cattle, buffalo, and yak are having similarity with goat having different lineage. Pig, horse, and human sequences show dissimilarities suggesting different ancestry.
